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Abstrac~Washing the hepatic microsomal fiaction of the rat in 0"25 M sucrose containing 0-1115 M 
Tris buffer (pH 7-4) resulted in a decrease in the metabolism and binding to cytochrome P-450 of 
Type I substrates, although not of a Type II substrate. The levels of microsoma] cytochrome hs. 
cytochrome P-450 and NADPH-cytochrome c reductase were unchanged, whilst the activity of 
NADPH-cytochrome P-450 reductase was reduced. The inhibitors of lipid peroxidation EDTA and 
Mn 2+ added to the washing medium prevented the decrease in the metabolism of Type I substratcs. 
It is suggested that the effects of washing may be related to the increase in the level of peroxidised 
microsomal lipid which could lead to a selective destruction of the Type I binding site. EDTA added 
to the washing medium also produced an increase above control values, in the metabolism and binding 
of both Type I and Type lI substrates, which may be related to the apparent increase in the amount 
of mierosomal cytochrome P-450. Washing the microsomal fraction almost completely abolished the 
ability of acetone to enhance aniline hydroxylation. It is concluded that the effects of acetone are 
not due to the displacement of endogenous substrates bound to the microsomal fraction. 

The hepatic microsomal fraction used in the study 
of the metabolism of foreign compounds by the mixed 
function oxidase may be freed from adhering non- 
microsomal protein by washing in 0.15 M KC1. This 
is a procedure adopted routinely by some workers 
with no apparent detrimental effects[l-6]. It was, 
however, found in this laboratory that washing the 
microsomal fraction in 0"25M sucrose containing 
0-05 M Tris buffer (pH 7.4), a medium also used rou- 
tinely in the preparation of the microsomal frac- 
tion [7-9], resulted in a decreased ability of the mixed 
function oxidase to metabolise certain substrates [10]. 
These observations have been extended in the present 
study. 

MATERIALS A N D  M E T H O D S  

Preparation mid washimd the microsomal .fi'action. 
The microsomal fraction was prepared from livers of 
200-g fed female Wistar rats by the method of Ernster 
et al. [11] in 0-25 M sucrose containing 005 M Tris 
buffer (pH 7.4) (buffered sucrose medium), resus- 
pended with a loose hand-operated pestle and 
adjusted to give a protein concentration of 10 mg/ml. 
Protein was measured by the method of Lowry et 
al. [12] using crystalline bovine serum albumin as a 
standard. When required an aliquot of the microso- 
real fraction was washed by diluting with 3 vol of 
ice-cold sucrose buffer, stood at 4 '  for 30min and 
the microsomes reharvested by centrifuging at 
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105,000 # for 60 min at 4 .  The microsomal pellet was 
suspended in sucrose buffer at a protein concentration 
of 10mg/ml as before, and its properties compared 
with those of the remaining unwashed fraction, which 
had been stored in buffered sucrose medium at 4 
and which acted as a control. 

Assays. The metabolism of foreign compounds by 
the microsomal fraction was measured over 30rain 
at 3T' with a reaction mixture containing 4 nag micro- 
somal protein, Tris buffer (pH 7-4) 150 itmoles. MgC12 
15/~moles, nicotinamide 501tmoles, l~L-isocitrate 
20l~moles, isocitrate: N A D P  + oxidoreductase 2U, 
N A D P  + 1 ltmole and either aminopyrine (4-dimethyl- 
aminoantipyrine) 10 itmoles, or aniline 5 lzmoles, all 
in a final incnbation vol of 2ml. Alternatively, 
N A D P H  was added directly to the reaction mixture 
as 3 x 2-ltmole aliquots at 10-rain intervals as de- 
scribed by Mazel[7] .  instead of employing the 
N A D P H  generating system. Formaldehyde formed 
from aminopyrine was trapped with semicarbazide 
10 lanoles, and measured by the method of Nash [13]. 
p-Aminophenol formed from aniline was measured 
by the method of Schenkman et al. [14]. The cytoch- 
rome h 5 and cytochrome P-450 content of the micro- 
somal fraction was determined by the method of Dall- 
net [15]. The molar extinction coetticient of cytoeh- 
rome b s was taken as 171 cm 1 mM t and cytoch- 
rome P-450 as 91 cm ' m M  1 [7]. NADPH-cytoch-  
rome c reductase was measured by the method of 
Mazel [7] and NADPH-cytochrome P-45(1 reductase 
by the method of Gigon et al. [16]. The rate of 
cytochrome P-450 reduction was measured over the 
first 15 sec and expressed as nmolcs cytochrome P- 
450 reduced/mg microsomal protein per rain. The 
spectral changes produced by the interaction of 
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foreign compounds  with microsomal cytochromc P- 
450 were measured by the method of Schenkman et 
al. [14J using 80HM SKI: 525-A* (producing a Type 
1 spectral change), 5 mM aniline (producing a Type 
11 spectral change) and 0-7M acetone (producing a 
reverse Type 1 spectral change). Microsomal  lipid per- 
oxidation was measured as the formation of malonal-  
dehyde by the method of Bidlack el al. [17], both 
as peroxides present ill the lnicrosomal fraction and 
as peroxides formed during incubation of the micro- 
somal fraction with the N A D P H  generating system 
at 37 for 30 rain, in the absence of other substrates, 
or in the presence of 5 mM aminopyrine  or 2-5 mM 
aniline, 

Statistical treatmeut olresuhs. Groups  of data were 
subjected to a t-test [18] to determine if a significant 
difference existed at the 51},, level between the means 
of groups of data. The values given are means + S.E. 

Materials. SKF 525-A was supplied by Smith Kline 
& French Laborator ies  Ltd., Welwyn Garden  City, 
Herts., U K .  N A D P  ~, N A D P H  and cytochrome c 
were purchased from the Boehringer Corp. (London) 
Ltd.. Ealing, London W5 2TZ, ILK., ammopyr ine  
from Ralph N. Emanuel Ltd.. Wembley, Middx.. 
U.K.,isocitrate: N A D P +  oxidoreductase, I)L-isocitrate 
tr isodium salt and crystalline bovine serum albumin 
from the Sigma Chemical Co. Ltd., Kingston-upon-  
Thames,  Surrey. U.K., and sucrosc, acetone, aniline 
HCI and EDTA disodium from B.D.H. Chemicals 
Ltd., Poole, Dorset. U.K.  all as the purest grades 
available. 

RESt LI"S 

Microsomal metaholism ql,lbreign compounds. The 
effect of washing the hepatic microsomal  subcellular 
fraction in 0 ' 25M sucrose containing 0-05 M Tris 
buffer (pH 7-4) upon its ability to metabolise amino- 
pyrine and aniline is shown in Table 1. Washing 
resulted in a 28 per cent decrease in aminopyrinc 
demethylat ion but had no effect upon aniline hy- 
droxylation. EDTA 10 3 M, added to the washing 
medium produced a 52 per cent increase in aminopyr-  
ine demethylat ion and a 58 per cent increase m ani- 
line hydroxylat ion above control  values. A similar 
pat tern of changes was observed when the microso- 
real fraction was washed m 0.25 M sucrose, without  
any Tris buffer. N A D P H  added directly to the reac- 
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Fig. 1. Effect of washing the microsomal fraction upon the 
time course of aminopyrine dcmethylation. Aminopyrinc 
demethylation was measured as described in the text with 
the pooled microsomal fraction from R)ur rats. Control 
( 0  O), washed with buffered sucrose medium (O O) and 
washed with buffered sucrose medium containing 10 3M 
EDTA(A A). Values are the meansofsix determinations 

and bars rcprcsent S.E 

tion mixture also revealed the SUll]C pattern of 
changes, thus the efl'ects observed could not bc 
accounted for in terms of a change in the activity 
of the N A D P H  generating system. The microsomal 
fraction prepared from male rats showed the same 
changes as the microsomal fraction from female rats. 

The effect of washing the microsomal fraction upon 
aminopyrine demethylat ion after different times of in- 
cubat ion is shown in Fig. 1. Washing in the buffered 
sucrose medium had little effect upon the stability 
of the mixed function oxidase during the incubation. 
The rate of aminopyrine demethylat ion was depressed 
uniformly over the 3(1 min of incubation. The addit ion 
of 10 31M EDTA to the washing medium resulted 
in a smaller fall in the rate of aminopyrine demethyla- 
tion during the later stages of the incubatiou. EDTA 
thus appears to increase the stability of the mixed 
function oxidase during incubation. 

Comt~om'nts 01 the microsomal mi.\c'd /imctioH ovi- 
dase. The effect of washing the microsomal fraction 
upon the components  of the mixed function oxidase 
is shown in Table 2. Washing in the buffered sucrose 

Table 1. The effect of washing the microsomal fraction in buffered sucrose medium or in buffered sucrose medium 
containing EDTA upon the metabolism of aminopyrine and aniline 

Ammopyrine demethylation Aniline hydroxylation 
(mnoles/mg protein per 30 rain) (nmoles, mg protein per 30 mini 

Control 67.3 + 7.3 6.6 + 0-7 
Washed microsomes 
Sucrose 48.5 + 2"0" 6"S .~- 0-3 
EDTA 10 3 M 102'3 + 5"4t I 1.I) + I-0i 

* P < 0.05. 
? P < 0"01. 
The hepatic microsomal fraction was washed, as described m the text, m 0.25 M StlCl-OSc containing I).{)5 M ]'ris 

buffer (pH 7.4), with and without 10 3 M EDTA. Values arc mean ~ S.E. of six experimcnls. 
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Table 2. The effect of washing in buffered sucrose medium or in buffered sucrose medium containing EDTA upon 
the components of the microsomal mixed function oxidase 

NA DPH-c}tochrome NADPH-cytochrome 
(' reductase P-450 reduclase 
Inmoles cyt. (nmoles cyt. 

Protein ( 'y tochrome t,~ C}tochrome P-450 c reduced'rag P 45(1 reduced,'mg 
(mg, g ]i~cr~ (nmoles/mg protein} Inmoles 'mg protein} prot. per mini p ro t  per mini 

n 20 4 4 4 4 
( 'ont lo l  762 + (I.25 0'462 + 0"030 0799 - 0"020 62"6 + 45  1345 + 0"1 I0 
Washed inicrosomcs 
Sucrose 6.1~1 + (I.20+ I).41)S + 0.035 0.744 _+ (1(139 6,~.0 + 37 0-365 +_ 0.085~ 
EDTA 10 ~ M 5.27 + O. iO+ 0-551 * (I-(128" [144 + 0 0 2 2 t  721 + 52  I 358 + 0-091 

* P < 0.05. 
+ P < 0.01. 
The hepatic microsomal fraction was washed as described in the text, in 0"25 M sucrose containing 0.05 M Tris 

buffer (pH 7-4), with and without 10 -3 M EDTA. Values are mean _+ S.E. 

medium had no effect upon the levels of cytochrome 
b s, cytochrome P-450 or NADPH-cy toch rome  c 
reductase, when expressed per mg microsomal pro- 
tein. It is thus probable  that  the loss of protein upon 
washing in sucrose buffer represents a non-specific 
loss from all the microsomal  protein fractions. There 
was, however, a 73 per cent decrease in the initial 
rate of the reduction of cytochrome P-450 by 
N A D P H ,  a l though the second slower phase of the 
reduction did not appear  to be affected (Fig. 2). The 
addit ion of 1 0 - S M  EDTA to the washing medium 
prevented the decrease in the initial rate of the reduc- 
tion of cytochrome P-450 by N A D P H  and even pro- 
tracted this initial phase of the reduction. There was 
also a 43 per cent increase in the levels of microsomal 
cytochrome P-450 which is more than could be 
accounted for even assuming a specific loss of micro- 
somal protein. 

Spectral changes. The spectral change produced by 
SKF 525-A, a Type I compound  [14], was reduced 
27 per cent by washing the microsomal  fraction in 
the buffered sucrose medium whilst there was no 
effect on the spectral change produced by aniline, a 
Type iI compound  [19] (Table 3). The addit ion of 
10 a M  EDTA to the washing medium resulted in 
a 40 per cent increase in the Type I spectral change 
and  a 22 per cent increase in the Type II spectral 
change, compared  to the unwashed microsomal  frac- 
tion. The reverse Type ! spectral change produced 
by acetone [20], which it has been suggested may 

represent the displacement of endogenous substrates 
bound  to the Type I site [4], was completely absent  
after washing the microsomal  fraction in sucrose 
buffer, whilst the addi t ion of 10 a M  EDTA to the 
washing medium partly prevented the decreased 
reverse Type I spectral change. 
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Fig. 2. NADPH-cytochrome P-450 reductase in the 
washed hepatic microsomal fraction. The formation of the 
reduced cytochrome P-450 CO complex was measured at 
450 nm with the pooled microsomal fraction from four 
rats. Control ( ~ O )  washed with buffered sucrose medium 
(O~O) and washed with buffered sucrose medium contain- 
ing 10 3 M (2x A). The microsomal protein con- 
centration was 5 mg/ml. Each point is the mean of four 

determinations. 

Table 3. The effect of washing in buffered sucrose medium or in buffered sucrose 
medium containing EDTA upon the spectral changes in hepatic microsomes 

Type I Type 11 Reverse Type I 
{E385 .~,~.,"g) ( E 4 2 9  395,"g) ( E 4 t s  3~m,,"g) 

n 6 6 6 
Control 25"0 + (I.5 20-0 _+ 0"8 7"6 + 0.5 
Washed microsomes 
Sucrose 18.3 + (t.5I 19.6 _+ 0.4 0.1 + 0-0 + 
EDTA 10 3 M 350 _+ 1.8+ 24-2 + 1.9" 5.1 _+ 0.6* 

* P < 0-05. 
t P < 0-01. 
The hepatic microsomal fraction was washed as described in the text, in 0-25 M 

sucrose containing 0"(/5 M Tris buffer (pH 7.4), with and without 10 3M EDTA. 
The values represent the mean _+ S.E. of the peak to trough spectral change caused 
by addition of SKF 525-A 80/xM (Type It, aniline 5 mM (Type II) or acetone (1.7 M 
(Reverse Type I) to a cuvette containing microsomes 2 mg/ml. For convenience the 
results are expressed per g microsomal protein. 
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Fig. 3. Acetone enhancement of aniline metabolism by the 
washed hepatic microsomal fraction. Aniline hydroxylation 
was measured as described in the text with the pooled 
microsomal fraction from four rats. Control ( O I ) ,  
washed with buffered sucrose medium (O- ©) and washed 
with buffered sucrose medium containing 10 3M EDTA 
{A ~l. Acetone was added directly' to the reaction mix- 
ture. Values are the ineans of Ibur determinations and bars 

rcprcsent S.E. 

Acetone enham'ement O/ anilim' hydro.\.vhttion. 
Washing the microsomal  fraction in the buffered s u c -  

r o s e  medium almost completely abolished the ability 
of acetone added directly' to the reaction mixture to 
enhance aniline hydroxylat ion (Fig. 3}. The addit ion 
of 10 3 M  EDTA to the washing medium prevented 
the loss of acetone enhancement.  The possibility that 
acetone was exerting its effects upon aniline hydroxyl- 
at ion by displacing endogenous  substrates bound to 
cytochrome P-450 was examined by washing the mic- 
rosomal fraction in sucrose butter containing 0.5 M 
acetone which should have removed at least some 
of the endogenous substrates. The microsomal  fiac- 
tion then lost its ability to respond to acetone added 
to the reaction mixture. If l0 3 M  EDTA was also 
added to the washing medium the microsomal  frac- 
tion retained its full susceptibility to acetone enhance- 
ment. It is thus unlikely that  acetone was producing 
enhancement  by displacing endogenous substrates, 
unless EDTA was able to prevent this displacement 
during the washing process. Acetone was, however, 
able to enhance aniline hydroxylat ion with 10 3 M  

EDTA present in the reaction mixture, provided that 
N A D P H  was added directly and not provided by the 
generating system, which is inhibited by EDTA. This 
would not have been possible if EDTA ~as  able to 
fwe\ent the displacement of endogenous subsirates. 
Washing the tnicrosomal fraction in 015 M KC1 con- 
taining (1.5 M acetone also failed to prevent the en- 
hancement  of aniline hydroxylation by acetone added 
directly to the reaction mixture. 

:~[icro,<;onta[ lipid pcroxidation. EDTA is an inhibi- 
tor of lipid peroxidation [21] and it was found that 
10 3 M  MnCI 2, also an inhibitor of lipid peroxida- 
tion [22] when added to the washing medknn  pro- 
tected against the dccreasc m aminopyrine  demethyla- 
tion. Unlike EDTA. however. MnC1, failed to in- 
crease aminopyril le demettnylation or aniline h~- 
droxylation above control values. Washing the micro- 
somal fraction in a buffered sucrose medium contain- 
ing I0 ~ M lVeCl,, which has been reported to stimu- 
late lipid peroxidation [23]. resulted in at decrease in 
aminopyr ine  demethylat ion to 453 ± 2 0  nmoles/mg 
per 30 rain (n -- 6). which was not greater than caused 
by washing alone (P > 0.05t. Aniline hydroxylation 
was, however, still unaffected. 

The effect of washing the microsomal fraction upon 
the peroxidation of microsomal lipid which occurs 
spontaneously at 4 and upon N A D P H  dependent  
lipid peroxidatiou which occurs during incubation at 
37 is shown in Table 4. Washing the microsomal 
fraction in the buffered sucrose medium increased 
both  the spontaneous and the N A D P H  dependent  
lipid peroxidation. The addit ion of 10 : M  EDTA 
to the washing medium prevented the increase m 
N A D P H  dcpclldcllt lipid peroxidation but did not 
completely block the increase in spontaneous lipid 
peroxidation. Similar changes in N A D P H  dependent  
lipid peroxidation were observed in the presence of 
aniline and aminopyrine,  despite the fact that  both 
substrates produced a small, overall inhibition in lipid 
peroxidation. 

ll:ashi,lg with post microsomal Sulwrnatant. Washing 
the microsomal fraction in the post microsomal 
supernatant  produced uo decrease in aminopyrine 
demethylat ion despite the Fact that the post microso- 
mal supernatant  was prepared in the buffered sucrose 
mcdium. The levels of aminopy r ine  demethy la t ion  

Table 4. The effect of washing the microsomal fraction in bufl~:rcd sucrose medium 
or in buffered sucrose medium containing EDTA upon microsomal lipid pcroxidation 

Spontaneous lipid 
pcroxidation 

(Es32 mg protein) 

NA DPH-dcpcndcnt l ipid 
pert)xidation 

IE~3: mg protein) 

Control 0.072 + 0.003 I!.143 + 11-1)05 
Washed microsomes 
Sucrose (I. 124 .+ 0'006+ (I.I S2 ± O.010f 
EDTA 10 3 M (i-(iSS + O'I)0S* (i. 14~ + O'OI0 

* P < 0.05. 
+ P < 0.01. 
The hepatic microsomal fraction was washed as described m the text, in 0.25 M 

sucrose containing 04)5 M Tris buffer (pH 7.4), with and without II) : M EDTA. 
Lipid pcroxidation was measured both as peroxides present in the microsomal fraction 
and as peroxides formed during incubation of the microsomal fraction ~ith a NADPH 
generating system at 37 Ibr 3()min. in the absence of other substrates, Values are 
mean + S.E. of six experiments. 
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were even increased above control values to 
77.0 ± 1.1 nmoles/mg per 30min (n = 4, P < 0-01) 
whilst aniline hydroxylation was unchanged at 
5.8 + 0.3 nmoles/mg per 30min (n = 4, P > 0.05). 
Heating the post microsomal supernatant at 100 for 
15min, abolished the stimulation of aminopyrine 
dcrnethylation above control levels, giving values of 
67-1 ± I-2 nnaoles/mg per 30min (n = 4. P > 0-05L 

llashin,q with 0.15 M KCI. None of the changes 
in metabolising activity so far reported were observed 
when the microsomal fraction was washed with 
0.15 M KCI. This agrees with the observation of Cinti 
e ta / .  [4] that washing the microsomal fraction in 
0.15 M KC1 had no effect upon the Type I or reverse 
Type I spectral changes. 

D I S C t  S S I O N  

Washing the hepatic microsomal fraction in 0.25 M 
sucrose containing 0-05 Tris buffer (pH 7.4) resulted 
in a 28 per cent reduction in the metabolism of 
aminopyrine, a Type I substrate [19], whilst the meta- 
bolism of aniline, a Type II substratc [19], was un- 
changed. The levels of microsomal cytochrome b 5, 
cytochrome P-450 and NADPH-cytochrome c reduc- 
tase were unaffected whilst NADPH-cytochrome P- 
450 rcductase was decreased over 70 per cent by 
washing in sucrose buffer. The reduction of cytoch- 
rome P-450 has been suggested to be the rate limiting 
step in the microsomal metabolism of foreign com- 
pounds [16, 24, 25], and this could then account for 
tile decrease in the metabolism of aminopyrine, 
although it is difficult to see why, if this were the 
only mechanism involved, the metabolism of aniline 
was not also redtlced. Washing in the buffered sucrose 
medium also decreased the Type I spectral change 
produced by, tile binding of substrates to cytochrome 
D-450 whilst the Type II spectral change was unaf- 
fected. The binding of substrates to the Type I site 
facilitates the flow of electrons within the haemoprotein 
complex [26] and destruction of the Type I binding 
site resuhs in a decreased metabolism of Type I sub- 
strates [26,28]. It is thus possible to explain the de- 
crease in the mctabolism of aminopyrine after wash- 
ing the microsomal fraction in the buffered sucrose 
medium in terms of a decrease in the binding of sub- 
strates to the Type I site. It is not known, however, 
if there is a direct relationship between the decreased 
Type 1 binding and the decrease in NADPH-cytoch- 
rome P-450 reductase. Type I substrates facilitate the 
reduction of cytochromc P-450 by NADPH [16] and 
a remowd of endogenous substrates bound to the 
Type 1 site by washing in sucrose buffer might thus 
lead to the observed decrease in the rate of cytoch- 
rome P-450 reduction. It was lbund that washing the 
nricrosomal fraction in tile buffered sucrose medium 
restllted in a complete abolition of the reverse Type 
1 spectral change, which it has been suggested may 
represcnt a displacement of endogenous substrates 
fiom tile Type I site, 

lnhibitors of lipid peroxidation, such as EDTA and 
Mn -'+, added to the washing medium prevented the 
decrease in ammopyrine demethylation, whilst Fe e ~, 
which stimulates lipid peroxidation, aggravated the 
decrease in ammopyrine demethylation. It was found 
that washing in thc buffered sucrose medium restllted 

in an increase in NADPH dependent peroxidation 
of microsomal lipid during incubation of the microso- 
mal fraction at 37 <̀ for 30 min, and also an increase 
in the level of peroxidised lipid in the freshly prepared 
microsomal fraction. Both processes could account 
for a decrease in the metabolism of foreign com- 
pounds by the microsomal fraction. Direct competi- 
tion for NADPH between the pathways of lipid per- 
oxidation and foreign compound metabolism has 
been reported [22, 29, 30], and the addition of inhibi- 
tors of lipid peroxidalion to the reaction mixture will 
stimulate the metabolism of foreign compounds [31]. 
The metabolism of both Type 1 and il substrates is, 
however, stimulated tinder these conditions and it is 
thus unlikely that in tile present study an increase 
in NADPIq dependent lipid peroxidation could 
account for the selective decrease in the metabolism 
of Type I substrates. The other possibility is that the 
spontancous peroxidation of microsomal lipids, poss- 
ibly phosphatidylcholine, during the washing with 
sucrose buffer could produce the observed changes. 
Phosphatidylcholine is an essential component of the 
Type i binding site and removal of phosphatidylcho- 
line by incubation of the microsomal fraction with 
phospholipase C [26] or by isooctane extraction [28] 
leads to a selective decrease in the binding of sub- 
strates to the Type I site and in the metabolism of 
Type I substrates. It is of course possible that the 
destruction of phosphatidylcholine during incubation 
at 37' could account for the decreased aminopyrine 
metabolism, although a decreased Type 1 spectral 
change was observed in the microsomal fraction prior 
to incubation at 37. 

EDTA added to the washing medium almost com- 
pletely prevented the increased lipid peroxidation, 
whilst the levels of both aminopyrine demethylation 
and aniline hydroxylation were increased above the 
control levels. The additional stimulatorv effect of 
EDTA may be related to the increase in the levels 
of microsomal cytochrome P-450 and the increased 
binding of both Type I and II substrates. The increase 
in cytochromc P-450 was greater than could be 
accounted for simply in terms of a specific loss of 
other microsomal proteins, although EDTA is known 
to detach ribosomes and other proteins from the mic- 
rosomal membranes [32]. The increase in the amount 
of cytochrome P-450 need not in itself lead to an 
increase in the metabolism of foreign compounds 
since it is thought that the rate limiting step in the 
metabolism of lbreign compounds is the redtiction of 
cytochrome P-450 by' NADPH [16, 24,25]. EDTA in 
the washing medium led to a protracted initial rapid 
phase in the reduction of cytochrome P-450 by 
NADPH, It may be, therefore, that the effects of 
EDTA in increasing the metabolism of both Type I 
and 11 substrates above control values, can be 
explained by an increase in the pool of readily reduc- 
ible cytochrome P-450. It is also possible that EDTA 
carried over in tile microsomal pellet from the wash- 
ing medium could act to inhibit NADPH dependent 
lipid peroxidation during incubation at 37' and thus 
lead to the observed increase in the metabolism of 
aminopyrine and aniline. There was no direct evi- 
dence, however, that lipid peroxidation was lower in 
the microsomal fraction washed in medium contain- 
ing EDTA than in the control microsomal fi'action. 

I : r  74 I'J 
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Washing the microsomal fraction in the buffered 
sucrose medium almost completely' abolished the abi- 
lit,v of acetone added directly, to the reaction mixture 
to enhance aniline hydroxylation. It is possible that 
acetone could be producing enhancement by displac- 
ing e n d o g e n o u s  subs t r a t e s  b o u n d  to cytochromc P- 
450 which  act  in s o m e  way  to selectively inhibi t  the 
metabolism of T y p e  I1 subs t ra t e s .  Th i s  is, however ,  
unl ike ly  s ince the effects of acetone were unaltered by 
washing the microsomal fraction with medium con- 
taining acetone, which should have removed endo- 
genous substrates, providing that steps were taken to 
prevent the destruction of the Type 1 site during the 
wash ing .  It is t hus  probable that the inability of ace- 
tone to p r o d u c e  an e n h a n c e m e n t  o f  anil ine hydroxyl- 
ation with  a m i c r o s o m a l  f rac t ion w a s h e d  m sucrosc  
buffer is related to the decreased binding to the Type 
I site. the integrity of which  is in s o m e  way  essent ia l  
tot  a ce tone  e n h a n c e m e n t  [33].  

T h e  post microsomal s u p e r n a t a n t  a p p e a r s  to con- 
tain a heat stable factor which prevents the decrease 
in a m i n o p y r i n e  d e m e t h y l a t i o n  w h e n  the microsomal 
f rac t ion is w a s h e d  in suc rose  buffer, a n d  also a heat  
labile Factor wh ich  s t i mu l a t e s  the metabolism of 
a m i n o p y r i n e .  Both  heat  s table [34] and  heat  
labile [35] activators of the microsomal metabolism 
of toreign compounds have been reported to exist in 
the microsomal supernatant, it is not clear, however. 
if there is any relationship between thcse activators 
and the activators tbund in the present study. 
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